Objectives-To estimate the relations between exposure to both tobacco smoke and crocidolite and the incidence of various histological types of lung cancer. Methods-In 1979 all former workers from the Wittenoom asbestos industry who could be traced were sent a questionnaire on smoking history. Of 2928 questionnaires sent, satisfactory replies were received from 2400 men and 149 women. Of the men, 80% had smoked at some time and 50% still smoked. Occupational exposure to crocidolite was known from employment records and follow up was maintained through death and cancer registries in Australia with histological diagnoses obtained from the relevant State Cancer Registry. Conditional logistic regression was used to estimate the effects of tobacco and asbestos exposure on incidence of different cell types of lung cancer in a nested case-control design. Results-Between 1979 and 1990, 71 cases of lung cancer occurred among men in this cohort: 27% squamous cell carcinoma, 31% adenocarcinoma, 18% small cell carcinoma, 11% large cell carcinoma, and 13% unclassified or indeterminate. Two of the classified cases and one unclassified case had never smoked. The incidence of both squamous and adenocarcinoma types of lung cancer were greatest in exsmokers and in those subjects with the highest levels of exposure to crocidolite. After adjustment for smoking habit, the increase in incidence of lung cancer with increasing exposure to crocidolite was greater for squamous cell carcinoma than for adenocarcinoma. Conclusions-The results from this study have shown significant exposure-response effects for exposure to crocidolite, and both adenocarcinoma and squamous cell carcinoma of the lung. They also provide some further evidence against the theory that parenchymal fibrosis induced by asbestos is a necessary precursor to asbestos induced lung cancer. (Occup Environ Med 1996;53:157-159) 
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Cases of lung cancer were matched to all subjects from the cohort who were not known to have developed cancer of this site by the year of diagnosis of the case, who were the same age and who were known to be alive at the time of diagnosis of the case. Subjects could be controls for more than one case and cases could be controls in years before the onset of their disease. Numbers of controls per case varied from 12 to 1 17.
Variables compared between cases and controls were smoking, mean intensity of crocidolite exposure (f/ml), duration of crocidolite exposure (days), time since first exposure (years), year of birth, year started work (before 1950, 1950-56, after 1956), cumulative crocidolite exposure, and work site (mill only, mill and elsewhere (including mine and unknown), mine only, mine and elsewhere (not including mill), neither mine nor mill, and unknown). Continuous variables were also categorised to examine non-linearity of effects.
Smoking habit was categorised as that given on the questionnaire and was assumed not to change throughout the study. For exsmokers it was therefore assumed that the time since they had last smoked was the time between giving up and the time of diagnosis of their disease or that of the matched case. The frequencies of the variables of interest in the matched sets of cases and controls were compared with conditional logistic regression analysis to estimate odds ratios by use of the computer program Egret'0 and the odds ratio was taken to approximate to the relative risk or rate ratio. For tabular presentations, because cases were matched to sets of controls of varying sizes, variables were averaged across each control set before taking the overall average.
Results
There were 22 cases of adenocarcinoma, 19 squamous cell cancers, 13 small cell and eight large cell undifferentiated carcinomas, nine cases had no specific cell type recorded and were only included in the analysis for all lung cancers. All groups of cases included fewer non-smokers than did the controls and they also tended to have received less exposure to crocidolite (table 1) .
Apart from small cell cancer, all cell types of cancer were significantly associated with log cumulative exposure to asbestos. Large cell anaplastic cancers had the highest relative risk, increasing 2 1-fold for each log f/ml.year of exposure, but none of the estimated relative risks for any of the four types of cancer, or for all lung cancers, were significantly different from each other (table 2). Effects of exposure on all lung cancers were similar to those found previously' with risk increasing 1 4-fold for each log f/ml.year of exposure.
The highest relative risks of smoking on lung cancer were found in people who had recently stopped smoking and there was a dose-response effect in current smokers for squamous cell and small cell cancers (table 3) . There seemed to be no effect of smoking on undifferentiated large cell cancers in this study, and although there were significant effects of smoking on adenocarcinoma, they were much less than for the other types and were uniform in all smoking categories.
No other exposure or demographic variables had a significant effect on incidence of lung cancer apart from time from first exposure when all lung cancers were combined (table 4 ). This analysis also indicated a slightly better fit when intensity of exposure and log days of exposure were used instead of log cumulative exposure. No significant (P < 0 20) interaction terms between smoking and effects of asbestos exposure were found.
Discussion
Exposure to crocidolite is significantly related to the incidence of adenocarcinoma of the lung, squamous cell lung cancer, and undifferentiated large cell lung cancer among these former Wittenoom workers. These findings are similar to previous results from the Wittenoom cohort6 but contrast with results from a Danish study of workers exposed 9-2 (3 2-26 5) 5-7 (2-2-14-7) 7-8 (3-3-18-6) principally to chrysotile, which] strongest relation to be between non-smokers and In our previous histological study,6 to ensure consistency of diagnosis, all histological Caseslcontrols material was reviewed by a single pathologist 19/1110 who was blinded to the original diagnosis, whereas in this study the cell type decided on by the cancer registry was used (usually that nominated by the diagnosing pathologist).
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The previous study found close agreement between the diagnosing pathologist and the single study pathologist so the exercise was not 8/436
repeated 
